Combination therapy of malononitrilamide FK778 with tacrolimus on cell proliferation assays and in rats receiving renal allografts.
Malononitrilamide FK778, an analogue of leflunomide's active metabolite, is a promising novel small molecule with immunosuppressive and immunomodulatory properties. In this study, we evaluated the ability of combination therapy of FK778 with tacrolimus to inhibit lymphocyte proliferation and to prevent acute allograft rejection. Proliferation assay was used to evaluate the effect of FK778 plus tacrolimus on murine splenocytes, monkey lymphocytes, and human peripheral blood mononuclear cells, after activation with T or B cell-specific mitogens. A rat kidney transplantation model was used to evaluate the ability of FK778 combined with tacrolimus to prolong allograft survival. Median-effect principle and combination index (CI) were used to determine synergism, summation, or antagonism. A total of 58 combinations of FK778 plus tacrolimus were evaluated. Of the combinations tested, 82.8% (24/29) produced additive to synergistic effects in B cells, whereas 79.3% (23/29) produced moderate antagonistic effects in T cells. A concomitant 14-day therapy of FK778 (10 mg/kg/day) and tacrolimus (1 mg/kg/day) synergistically prolonged renal allograft survival to 25.5+/-5.9 days (CI=0.458). However, when addition of FK778 to tacrolimus therapy was delayed to day 7 after transplantation, a strong synergism was obtained (mean survival time=74.9+/-14.8 days, CI<0.001). This study demonstrates that the combination of FK778 with tacrolimus in vitro produces synergistic inhibition on B-cell proliferation but not on T cell proliferation in mice, nonhuman primates, and humans. When the addition of FK778 treatment was delayed to day 7 after transplantation, a strong synergism was produced in prolongation of renal allograft survival in the rat.